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B cTaTte Ha ocHOBe JiHTepaTypHBix aaHHBix h opnrnHajiBHBix uccjie^oBaHHH npoaHa- 
JIH3HpOBaHBI OpraHH3aiJHfl ^epMaJIBHBIX 3«ejie3 H HX B03M0)KHaJI 3KOJIOrO-({)H3HOJIOrHHe- 
cxaa pojiB b >KH3He£eflTenBHOCTH B3pocjiBix <|>a3 pa3BHTHfl BOflflHBix KJiemeH B CBeTe OCHO- 
BononaraiomHX <f)yHKiiHOHajiBHO-Mop(})OJiorHHecKHX no^xo^oB b H3yneHHH pa3JiHHHBix 
rpynn HJieHHCTOHonix, pa3pa6aTBiBaeMBix K). C. EajiamoBBiM. 

Rjitonesbie cjioea: Acariformes, Parasitengona, BomiHBie KJiemn, ^epMauBHBie acejie3bi, 
MopcJxxriorHfl, 3KOJionni, (J)H3HOJiorafl. 


Bo^HHbie KJiemw npe^CTaBJimoT co6oh Hpe3BbiHaHHO oGmHpHyio h Ghojio- 
rnnecKH pa3HOo6pa3HyK) rpynny BTOpHHHO-BO^Hbix HJieHHCTOHonix, HacnH- 
TbiBaiomyK) CBbirne 50 ceMencTB h GoJiee 2 rac. bh^ob (Sabatino et al., 2000). 
JIhhhhkh BO^HHbix KJiemeH napa3HTHpyiOT Ha okohobo^hbix 6ecn03B0H0HHbix 

(COKOJIOB, 1940). /l,eHTOHHM(J)bI H B3pOCJlbie KJiemH - CB 060 OT 0 }«HBymHe 

XHIIJHHKH. KpOMe TOTO, BCeM 3 THM BbICIIIHM aKapH(J)OpMHbIM KJiemaM CBOHCT- 
BeH CJIO>KHbIH )KH 3 HeHHbIH IJHKJI C Hepe^OBaHHeM aKTHBHbIX H nOKOHmHXCH 
CTa^HH (B 03 pacTOB). 3 ^ecb Ba^CHO no^nepKHyTb, hto onpe^ejunomuM (|>aKTO- 
POM B )KH 3 HeHHOH CXCMe 3 THX KJiemeH HBJ 15 ieTC 5 ! BpeMeHHblH oGjIHraTHblH 
napa 3 HTH 3 M jihhhhkh, hto no,qpa 3 yMeBaeT pacxoameHHe nyreii 3 bojik>u,hh 
JIHHHHOK H B 3 pOCJlbIX KJiemeH H HeoGxOtfHMOCTb HX CpaBHHTCJlbHOrO MOpc|) 0 - 
jiornnecKoro aHajiraa. Be 3 3 HaHHH tohkoh Mop(|)OJiorHH B 3 pocnbix (|>opM He- 
B 03 MOHCHO COCTaBHTb B 3 BeiIieHHOrO npe^CTaBJieHHfl O TOM, HTO HMeHHO noGyac- 
r aeT JiHHHHKy nepexoziHTb k napa 3 HTH 3 My, h KaKoe 3 HaneHHe HrpaeT napa- 
3 HTH 3 M B 5 KH 3 HCHHOH CTpaTeTHH BCeX 3 THX KJiemeH. 3 T 0 T BOnpOC HBJIHeTCfl 
CTOJibKo ace aKTyajibHbiM, HacKOJibKO h Hepa 3 pemeHHbiM no cefi #eHb. Pa# 
bh#ob BO^HHbix KJiemeH nepeiiuiH k Jieu;HTOTpo<])HOH a(J>arHH jihhhhok (BaiiH- 
mTeiiH, 1978), hto nepeKJia^biBaeT bcio Harpy 3 Ky no peanH 3 an,HH hx acH 3 HeH- 
hoto UHKJia Ha B 3 pocjiyio (J>opMy. BMecTe c TeM napa 3 HTH 3 M jihhhhok H 3 Hana- 
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jibHO 3aaoaceH b )KH3HeHHoii CTpaTernH napa3HTeHroH, a BbiacHeHHe ocoGchho- 
CTeft MOp(J)OJiorHH B3pocnbix (J)opM KaK pa3 h AaeT BecKne apryMeHTbi b 
pa3pemeHHH Bonpoca o po™ h MecTe napa3HTH3Ma b otoh obojhouhohhoh bct- 
bh Acariformes. 

Hccjie^OBaHHH aHaTOMHH, MOp(J)OJiorHH h tohkoh opraHH3au,HH opraHHbix 
h TKaHeBbix CHCTeM acHBOTHbix opraHH3MOB TecHeHtuHM o6pa30M nepenneTa- 
tOTca c hx (J)H3HOJiorHeii h 3KOJiorHeii h nrpaiOT BaacHeHmyio ponb b no3HaHHH 
(J)yHKUHOHHpOBaHHfl TKaHeS H OpraHOB aCHBOTHbIX B yCJIOBHflX HX eCTeCTBeH- 
HOH Cpe^bl oGHTaHHfl. Be3 3HaHHH TOHKOH MOp(|)OJIOrHH AOCTaTOHHO 60 JIbHI 0 H 
BblGopKH aCHBOTHbIX, HTO HBJiaeTCfl npe^MeTOM CpaBHHTCJIbHOH MOp(J)OJIOrHH, 
HCB03M05KH0 OU,eHHTb <J)yHKU,HOHaJIbHyK) pOJIb H (J)H3HOJIOrHUeCKOe 3HaneHHe 
toto hjih hhoto opraHa b coBOKynHOCTH caoacHoro acHBoro opraHH3Ma, He- 
B03M05KH0 cocTaBHTb aAeKBaTHoe npe^CTaBJieHHe o ero obojhouhohhbix npe- 
o6pa30BaHHJix b paAy nocne^OBaTejibHbix (J)opM. Hmchho c tbkhx no3Hu,HH 
C03^aBaJICfl «ATJiaC 3JieKTp0HH0-MHKp0CK0nHHeCK0H aHaTOMHH HKCOAOBbIX 
KJiem,eH» (1979) no# pe^aKunen K). C. EauamoBa, KOTOpbiH 6biJi npH3BaH ot- 
BeTHTb Ha p«A aKTyaubHbix k TOMy BpeMeHH BonpocoB <J)yHKu;HOHajibHO-MOp- 
(J)OJiorHHecKOH opraHH3au,HH othx napa3HTHnecKHx ujieHHCTOHorHx h nono- 
acna Hanajio uenoMy KOMnneKcy tohkhx MOp<j)OJiorHuecKHx HCCJieAOBaHHH na- 
pa3HTHnecKHx nayKOo6pa3Hbix b 3HHe (LUaTpOB, 2003). Tpy^aMH caMoro 
K). C. EauamoBa h ero yueHHKOB Sbijih BCKpbiTbi <J)yHAaMeHTajibHbie acneKTbi 
yjibTpaTOHKOH opraHH3auHH KaK hkcoaobmx KJiemen, TaK h p«Aa Apyrnx rpynn 
napa3HTHHeCKHX HJieHHCTOHOrHX, HTO flBHJIOCb KpaHHe aKTyaJIbHbIM nOAXOAOM 
b pa3pa6oTKe npoGneM uacTHoii h o6meii napa3HTOJiorHH, a TaKace 300JiorHH b 
UeJIOM. Jlfi JIO B TOM, HTO K 1970-M TOA&M HKCOAOBbie KJiemH 6bUlH AOCTaTOHHO 
xoporno pa3pa6oTaHHOH b MOpc|)OJiorHuecKOM OTHomeHHH rpynnoS, OAHaKO 
noAaBJunomee SojibuiHHCTBO npeAiuecTByiomHx HCCJieAOBaHHH 6buiH Bbinon- 
HeHbi Ha CBeTOonTHnecKOM ypOBHe, hto He no3BOJiajio AaTb A^TajibHyK) MOp- 
(J)0(|)H3HOJiorHHecKyK), a TaKace h OKOJiorauecKyK) oueHKy hx opraHaM h TKa- 
hhm. 3to HBJiHJiocb orpOMHbiM npenaTCTBHeM Ha nyTH B3BemeHHoro aHajiH3a 
pOJIH H 3HaneHHH HKCOAOBbIX KJiemeH B OKOCHCTeMaX H B aCH3HeACaTeJIbHOCTH 
nenoBeKa, He no3BOJiajio BCKpbiTb TOHKHe <j)H3HOJiorHHecKHe npoueccbi b hx 
opraHH3Me b acneKTe peajiH3au,HH hx acH3HeHHoro UHKJia, xoAa obojhouhoh- 
hhx npeo6pa30BaHHH, a TaKace B3aHMOOTHOiueHHH c B036yAHTejiaMH. H TOJib- 
KO BHeApeHHe B npaKTHKy HayUHbIX HCCJieAOBaHHH MeTOAOB OJieKTpOHHOH 
MHKpOCKOnHH AaJIO B03M0aCH0CTb A^TaJlbHO C UHTOJIOTHUeCKHX n03HU,HH nO- 
AOhth k BbiHCHeHHK) h pa3peuieHHio Bcex 3thx npo6neM. 3to ace KacaeTca h 
Bcex Apyrnx rpynn acHBOTHbix, oco6eHHO napa3HTHuecKHx. /JeiicTBHTejibHO, 
neM MeHbme opraHH3M, TeM 6ojiee TOHKHe MeTOAw nccjieAOBaHna ero CTpoe- 
HHfl H (J)yHKUHH HyaCHO HCn0Jlb30BaTb. 

npn6jiH3HTejibHO TaK ace KaK c hkcoaobmmh b Hauajie 1970-x toaob o6cto- 
ht b HacToamee BpeMa Aeao c boahhbimh KJiemaMH, Bonpocbi mop(J)ojiothh h, b 
nacTHOCTH, BHyTpeHHen aHaTOMHH KOTOpbix HananH pa3pa6aTbiBaTbca etue c 
KOHua XIX b. (KpOHe6epr, 1878; Michael, 1895; Thor, 1902, 1904; Lundblad, 
1930; Schmidt, 1935; Stout, 1953; Mitchell, 1955; Smit, Alberti, 2009, h Ap.)* 
Bee 3th pa6oTbi, 3a HCKjnoueHHeM nocaeAHeii, BbinoJiHeHbi Ha CBeToonTHne- 
ckom ypOBHe h Ha TeKymHH momcht He HBJiaiOTCa aKTyaubHbiMH c tohkh 3pe- 
hhh pa3pemeHHa mhothx tohkhx MOp(J)OJiorHuecKHX acneKTOB h B03MoacHO- 
CTeii cpaBHHTejibHoro aHajiH3a. 
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riOMHMO THnHHHbIX OpraHOB, KOTOpbie oGbIHHO paCCMaTpHBaiOTCfl B JIK) 60 H 
aHaTOMH^ecKOH pa6oTe, tbkhx KaK pOTOBOH annapaT, cmoHHbie h KOKcaubHbie 
^cene3bi, cpe^HHH KuniKa h OKCKpeTOpHbiii opraH, y B3pocnbix Boznmbix KJiemefi 
TaK^ce pa3BHTbi KpynHbie KO^CHbie, hjih ^epMaubHbie, >Kejie3bi (Cokojiob, 1940). 
OyHiajHfl 3 thx acene3 ocTaeTca 3araaoHHOH, a hx HannHne ABJineTCH anoMOp(])- 
hmm npH3HaKOM Been rpynnbi Hydrachnidia. riocKOJibicy B03Jie Bbixozmoro OT¬ 
BepCTHH ^epMaubHbix ncejie3 noHTH Bcer^a pacnojionceH MexaHOpeuenTOpHbiH 
bojiocok, GbiJio c^enaHO npeanojioaceHHe, hto pa3ztpa>KeHHe 3Toro BOJiocKa 
npH 3arnaTbiBaHHH KJiemeii pbiGaMH hbjihctch «cnycKOBbiM MexaHH3MOM» 
(trigger mechanism) rjih 6biCTporo BbiCBoGoaczjeHHH h^obhtoto ceKpeTa Hcejie3 
Ha noBepxHOCTb Tena KJiemeii. 3 to BbmyjK^aeT pbi6 OTTOpraTb KJiemeH h He 
Hcnojib 30 BaTb hx b nHmy (Kerfoot, 1982; Kirstein, Martin, 2009, 2010). BMec- 
Te c TeM 6bmo noKa3aHO, hto b pn^e perHOHOB hmchho BO,ztHHbie KJiemn co- 
CTaBJiaiOT ocHOBHyio ,zmeTy pbi6 (Cokojiob, 1940). Cjie^yeT OTMeTHTb, hto y 

JIHHHHOK BOOTHbIX KJiemeii, 06 Hapy)KHBaK)mHX HHyiO OKOJIOTHHeCKyK) cneuna- 
jiH3an,Hio, ^epMajibHbix Hcejie3 HeT. 

HecMOTpa Ha oneBmmyio 3HanHMOCTb ^epMajibHbix ncejie3 b >KH3HeAeHTejib- 
HOCTH BO^HHblX KJiemeH H HX OrpOMHOe MOp(j)OJIOrHHeCKOe pa3H006pa3He, TOH- 
KHe HCCJieAOBaHHfl 3 thx CTpyKTyp ro He^aBHero BpeMeHH He npOBO^HJiHCb 
(cm.: Smit, Alberti, 2009; Shatrov, 2013). B OTenecTBeHHOH HaynHOH jiHTepa- 
Type ^epMajibHbie Hcejie3bi He paccMaTpHBajincb. 

B HacT05nn;eH paboTe Ha ocHOBe HMeiomuxcn jiHTepaTypHbix ^amibix u opH- 
rHHajibHbix HCCJie^OBaHHH aaeTCfl KpaTKHH aHajiH3 opraHH3an;HH ^epMajibHbix 
>Kejie3 h hx B03MO)KHoro (|)H3 hojio ranee koto npe,a;Ha3HaHeHHfl. 


CTPOEHHE ^EPMAJIbHblX ACEJIE3 

ripn BHeniHeM H3yneHHH B3pocjibix bo^hmx KJiemen oGpamaiOT Ha ce 6 n 
BHHMaHHe oneHb MejiKHe BbiBO^Hbie OTBepCTHH .zuepMajibHbix ncejie3, pacnojio- 
HceHHbie napaMH, KaK c ^opcajibHoii, TaK h c BenrpajibHOH CTOpOHbi Teua. Ko- 
jinnecTBO napHbix OTBepCTHH BapbHpyeT y pa3Hbix bh^ob, ho b thhhhhom cjiy- 
nae He npeBbimaeT 16 nap (Wiles, 1997). 3th BbiBOztHbie OTBepCTHH nojiynHJiH 
Ha3BaHHfl rjiaH,a;yjHipHH (glandularia) h b 3aBHCHMOCTH ot jiOKajiroaijHH Ha Tejie 
HMeHyiOTca #opco-, BeHTpo-, JiaTepo- h onHMeporjiaH^yjiHpHH, b nocjie^HeM 
cjiynae npH pacnojionceHHH OTBepCTHH Henocpe^CTBeHHO Ha hjih pn^OM c onn- 
MepaMH (KOKcaMH hot). Hx HOMeHKJiaTypa no,ztpo 6 HO pa3pa6oTaHa (Wiles, 
1997), a hhcjio h pacnoJioaceHHe niaHayjiHpHH, KaK cnHTaeTcn, MonceT OTpa- 
HcaTb onpe^eJieHHbie (JmjioreHeTHnecKHe TeHjjeHijHH y bophbix KJiemen (Dao- 
chao, Longshu, 1997). BMecTe c TeM npH nojiHOM OTcyTCTBHH npH 3 HaKOB cer- 
MeHTau,HH y bo^hhhx KJiemeii, a TaKHce KaKHX-jin 6 o cpaBHHTejibHbix ^aHHbix 
06 opraHH3au,HH caMHX ^epMajibHbix acejie3, aejiaTb bubo^h 06 obojiiouhoh- 
hmx npeo6pa30BaHH^x h (JmjioreHeTHnecKHX OTHOiiieHHHx y bophbix KJiemeii 
TOJlbKO JIHmb Ha OCHOBaHHH pacnOJ105KeHHfl BblBO^HblX OTBepCTHH ncejie3 npe#- 
CTaBJiaeTca npe^eBpeMeHHbiM. 

CnHTaeTCH, hto okojio BbiBO^Hbix OTBepCTHH ^epMajibHbix ncejie3 BCeraa 
Haxo^HTCfl peuenTOpHbiH bojiocok (Cokojiob, 1940). TaK, y Teutonia cometes 

(Koch) 3T0T BOJIOCOK ^JIHHHblH H TOHKHH H paCnOJlO^CeH (J)pOHTaJlbHO OT OT¬ 
BepCTHH Hcejie3bi (Shatrov, 2013). Ero mohcho oxapaKTepH30BaTb, KaK 6ecnopo- 
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Bbifi OOTonojiocTHofi (NP—SW) no KjiaccncjmKaimH JleoHOBHna (2005), c He- 
BbiHCHeHHon MO^aubHOCTbK) (Shatrov, 2013). nocjiemme HCCJie^OBaHna c nc- 
nojib30BaHneM CKaHnpyiomero 3JieKTpOHHoro MHKpocKona noKa3bmaiOT, 
o^HaKO, hto y HeKOTOpbix npe^CTaBHTejien pozja Limnesia nacTb BemporjiaH- 
AyjiHpnn jinmeHa conpOBoacAaiomero BOJiocKa (IlIaTpOB, Heony6jinKOBaHHbie 
^aHHbie). 3 to mo^cct CBn^eTejibCTBOBaTb o tom, hto ^epMajibHbie acejie3bi 
^a^ce y o^hoto Bn^a KJiemen MoryT pa3JiHHaTbca no (jiyHKijHflM. 

H3yneHne aHaTOMnn n MOp(J)OJiornn acene3 noKa3biBaeT, hto ^epMajibHbie 
)Kejie3bi — 3to KpynHbie caMOCTOHTejibHbie o 6 pa 30 BaHH*i, no-Bn^HMOMy, okto- 
^epMajibHon npnpo^bi, He CBJi3aHHbie c nnu^eBapHTejibHon chctcmoh hjih npy- 
rnMH opraHaMn n HMeioume u,eHTpajibHyio nojiocTb (Michael, 1895; Lundblad, 
1930; Schmidt, 1935; Shatrov, 2008, 2013). Hhhmh cjiOBaMn, ^epMajibHbie me- 
Jie3bi mo5kho paccMaTpnBaTb KaK HOBonpnoGpeTeHne Been OBOjnoimoHHon BeT- 
bh BO^flHbix KJiemen npn btophhhom ocBoeHnn nx npe^KaMH bo^hoh cpe^bi b 
OTJinnne ot Bcex nponnx cyxonyTHbix napa3nreHroH, He HMeionmx TaKnx tko- 
Jie3. To ecTb hx (J)yHKirnn HanpflMyio CB*i3aHbi c oGnraHneM KJiemefi b BO^e 
(cm. HHflCe). 

/],epMajibHbie ^cejie3bi — MeuiKOBHAHbie opraHbi, nx CTemcn o6pa30BaHbi 
OOTOCJiOHHbiM ceKpeTOpHbiM onnrejineM, a aeHTpajibHaa nojiocTb co^epjKHT 
pa3JiHHHoro Bn^a ceKpeT. Mop(J)OJiornHecKne n ojieKTpOHHO-MHKpocKonnne- 
CKne nccjieAOBaHra c £OCTOBepHOCTbK> noKa3ajin, hto y T. cometes BbipaaceHbi 
2 Tnna ^cejie3 — o^Ha napa TaK Ha3biBaeMbix n^nocoMajibHbix ^cejie3, bmbo#- 
Hbie OTBepCTn^ KOTOpbix pacnojioaceHbi Ha onnMepax IV (onnMeporjiamjy- 
ji^pHH IV) (Shatrov, 2008), n no aeBJiTH nap «o6biHHbix» ^epMajibHbix ^cejie3, 
OTHOCfliimxcfl k ApyroMy Tnny. HanocoMajibHbie >Kejie3bi HMeK)T OTHeraHBO 
o^Hop^AHbin onnTejinn, oGteMHyio meHTpajibHyio nojiocTb, co^epjKamyio 
orpOMHyio rjioGyjiy 3JieKTpOHHO-njiOTHoro ceKpeTa n bbibo^hoh npOTOK Kpaft- 
He cnen,n(J)HHecKOH oprammimn (Shatrov, 2008). BecbMa xapaKTepHO, hto Ta- 
koto po^a ^cejie3bi, Bepo^rrao, npncynm n apyrnM bophhm KJiemaM, b nacT- 
hocth npe^CTaBHTeji^M po nn Limnesia (Thor, 1902; Lundblad, 1930; Schmidt, 
1935), npnneM y HeKOTOpbix bh^ob BbiBO^Hoe OTBepcrae othx ^cejie3 (onHMe- 
porjiaH^yjiHpnn IV) CMeujaiOTCfl ^ajieKO Bnepe,a; noHTn no ocHOBaHmi rnaTOCo- 
mh (Thor, 1902; Wiles, 1997). npn otom caMa >Kejie3a ocTaeTca Ha CBoeM hc- 
xootom MecTe b 3a^Hen Tpe™ h^hocombi, a yzjjiHHfleTCfl TOJibKO ee npOTOK, b 
neM bh^htch onpe^ejieHHon OBOJiKmnoHHbin nporpecc (Wiles, 1997). 

OcTajibHbie ^epMajibHbie 5Kejie3bi y T. cometes othocatca k o^HOMy THny. 
OhH HMeK)T flOBOJIbHO pbIXJIblH OnHTeJIHH, HaCHHTbIBaiOIimH OT 1 £0 3 p^OB 
KJieTOK, npnneM BepxHne KJieTKn oGHapyjKHBaiOT npn3HaKH ^erpa^airnn n pa3- 
pymeHHH. 3rmTejinajibHbie KJieTKn 3anoJiHeHbi uncTepHaMH rpaHyjiapHoro 3H- 
^onjia3MaTnnecKoro peTHKyjiyMa, KOTOpbie no^xo^T k annKajibHon noBepx- 
hocth n MoryT OTKpbiBaTbca b npocBeT (Shatrov, 2013) (pnc. 1). KoMnjieKCbi 
Tojib^jKn He 6buiH o6HapyaceHbi, a OT^ejibHbie 3JieKTp0HH0-nji0THbie ny3bipbKn 
MajionncjieHHbi (pnc. 1). BecbMa xapaKTepHO, hto b oraHHHe ot mtHOCOMajib- 
hmx )Kejie3 nojiocTb ^epMajibHbix )Kejie3 mejimcoM 3anojiHeHa ceKpeTOM epe^- 
Hen OJieKTpOHHOH nJlOTHOCTH, B KOTOpOM COflepJKHTCfl OTpOMHOe KOJIHHeCTBO 
Mejibnanmnx rpaHyji HeflCHOn npnpo^bi. KpOMe toto, ynacTKH neHTpajibHon 
nojiocTn, npHJiejKamne k onnTejimo pa3^ejieHbi OTpocTKaMH onHTejinajibHbix 
KJieTOK Ha HeH30JiHpOBaHHbie KOMnapTMeHTbi, KOTOpbie MoryT HMeTb ceKpeT 
pa3HOH nJlOTHOCTH. npHpOfly H HCTOHHHK CeKpeTa B nOJlOCTH ^epMaJIbHblX 7KO- 
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Phc. 1. CxeMaTHHecKoe H3o6pa>KeHHe annKajibHOH o6nacTH onHTejiHH ^epMajibHOH 5Kene3bi T. co- 
metes, HJimocTpHpyiomee xapaKTep ceKpeTOpHbix npoueccoB h {jjopMHpOBamie ceKpeTa b nonocTH 

>KeJie3bi, 

I — HaraBHaa KJieTKa 3iMTejiHJi c 6ojibiuHM KOJinnecTBOM CJierKa pacmupeHHbix ijHCTepH rpaHyjiapHoro 3 h,zjo- 
njra3MaTHHecKoro peTHKyjiyMa; II — Aerpa^npyiomaa aimTejraajibHaji KJieTKa c cjuibho pacumpeHHbiMH uncTep- 
HaMH peTHKyiryMa; III — pa3pymeHHaa KJieTKa b iiojiocth 5Kene3bi. I — coeflHHeHHe nncTepHbi rpaHyjiBpHoro 
perHKyjiyMa c aimKajibHon njia3MaTHHecKOH MeMdpaHoii; 2 — 3JieKTp0HH0-iui0THbie ny3bipbKH b anHKajibHOH 
30He anHTejinajibHOH kjictkh; 3 — BHeKJieTOHHbm KOMnapTMeHT c ceKpeTopHLiM MaTepnajioM b Tejie 3iiHTejiHa- 
jibHOH KJieTKH; 4 — (jjopMHpoBaHHe ceKpeTa 3 a cner pa3pyiueHHOH kjictkh. 

Fig. 1. Schematic drawing of the apical epithelial zone of a dermal gland of T. cometes showing the 
character of secretion processes and secret formation in the gland lumen. 


Jie3, 3aKOHHHBiiiHX ceKpeTopHMH uhkji, y 3Toro BH^a KJiemeii He yuanocb ycTa- 
HOBHTb C TOHHOCTbK), npe>K£e BCerO C UHTOJIOrHHeCKOH TOHKH 3peHH5L One- 
bhoto, hto nocne BbiBe.a.eHHfl ceKpeTa b oKpy^Kaiomyio cpe/jy c HanajioM ho- 
Boro ceKpeTopHoro uHKJia npouecc ceKpeijHH CTaHeT 6onee oneBM^HbiM. 
B OTJiHHHe ot HAHOCOMajibHbix >Kejie3, KOTOpbie jie>KaT b nojioc™ Tena cbo6oa- 
ho h He HMeiOT p5i,aoM c co6oh MbiuieHHbix nyuKOB, ,aepMajibHbie >Kejie3bi, 
HanpoTHB, oKpy^ceHbi ceTbio MbimeHHbix bojiokoh, 3aJieraiomHx b CKJia^Kax 
6a3aJIbHOH 30HbI HX 3nHTeJlHaJlbHbIX KJieTOK. 

TaKHM o6pa30M, Ha npHMepe npoH3BOJibHo B35rroro BH/ja T. cometes oTueT- 
jihbo HaGmo^aeTCfl Mop^ojiorHHecKaa ^Hc^epeHUHauHa ^epManbHbix >Kejie3, 
KOTopaa, oneBHAHO, OTpa^caeT h hx cjtyHKUHOHajibHoe pa3JiHHne. 

Y B3pocjibix bo^hbix KJiemeii Limnesia maculata (Muller) ^epiviajibHbie 
>Kejie3bi Hpe3BbiHaHHO KpynHbie h 3aHHMaiOT cymecTBeHHoe MecTO b hx BHyr- 
peHHeM KOHCTHTyuHH. B oTJiHHHe ot T. cometes ohh coACp)KaT cexpeT b BH,zi,e 
6ojibuiHx BepeTeHOBH^Hbix 3JieKTpoHHo-njioTHbix «rpaHyji», njioTHo ynaxo- 
BaHHbix b nonocTH >Kejie3bi (IIIaTpoB, Heony6jiHKOBaHHbie /jaHHbie). Kax oTMe- 
Hanocb Bbirne, y 3Toro BH/ja Bbipa^ceHa TaK)Ke o^Ha napa HceJie3, oueBHflHo ro- 
MOJiorHHHbix H^HOCOMajibHbiM >Kejie3aM T cometes , o^HaKO 3,a,ecb ohh 6jih3kh 
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Phc. 2. CxeMaTHnecKoe n3o6pa»ceHHe ycTbx nepMajibHoii )Kejie3bi T. cometes. 

I — BMBOflHoe OTBepcTHe; 2 — kohycobh^hlih cKJiepuT; 3 — KyTHKyjia. 

Fig. 2. Schematic drawing of the dermal gland mouth of T. cometes. 


no opraHH3an,HH ocTajibHbiM /jepMaJibHbiM 5KeJie3aM. Cxo^Hyio c L. maculata 
opraHH3au,nK) hmciot ^epMaJibHbie 5Kene3bi y KpynHbix npe^CTaBHTenen 
po^a Eylais (KpoHeSepr, 1878). IIo HaSjiKmeHHflM 3 toto aBTopa, H3BneHeHHbie 
H3 BO^bi KneujH HanHHaK)T Bbi^einiTb Ha noBepxHOCTb ceKpeT b BH^e BJiamtbix 
BepeTeHOBH^Hbix >KejiTOBaTbix o6pa30BaHHH. HaoSopoT, y Limnochares aqua- 
tica (L.) MenKHe no pa3Mepy MHoroHHCJieHHbie >KeJie3bi pa36pocaHbi npoH3- 
BOJibHo no BceMy Teny, npHneM hx meneBH^Hoe BbiBo^Hoe OTBepcTHe Ha ojx- 
hom H3 noJiiocoB CHa6>KeHO uiHnHKOM (UlaTpoB, HeonySjiHKOBaHHbie aaHHbie). 
B 3tom cnynae roBopHTb o roMonorHH KaK oTBepcTHH, TaK h caMHx aceJie3 c Ta- 
kobhmh y apyrnx bo^hbix KJiemefi He npHxo^HTCfl. 

B OTjiHHHe ot caMHx ^cene 3 BbiBO^Hbie OTBepcTHe aepManbHbix ^cejie 3 y 
6 ojibiiiHHCTBa H3 HCCJieaoBaHHbix bo^hbix KJiemefi ycTpoeHbi cxoaho, hto 
CBH^ eTejibCTByeT 06 H 3 HaHaJibHoS roMonorHH Bcex aepManbHbix >Kejie 3 . A 
HMeHHo Bee 3 th >KeJie3bi, npoH3omeauiHe H3 ojxnoro aanaraa h HMeiomHe BHa- 
najie cxoOTyio opraHH3aijmo, b ^aJibHeHineM npeTepneJin cymecTBeHHyio Mop- 
(j)OJIOrHHeCKyK) ^H^cJiepeHIfHaifHK) B 3aBHCHMOCTH OT BbinOJlHfleMblX (j)yHKU,HH. 

Bee ^epMajibHbie >Kejie3bi, 3a HCKJHoneHHeM Tex, KOTopbie cooTBeTCTByiOT 
3nHMeponiaHaynflpHflM IV, He hmciot Bbipa)fceHHbix npoTOKOB, a hx umpoKoe 
ycTbe, Beaymee Ha noBepxHOCTb KyTHKyjibi, oSpaMJieHo oKpyrjibiM KOHycoBH^- 
hmm CKJiepHTOM (aMoaeMofi), oSpameHHbiM b nonocTb Tena (pnc. 2). OSjiacTb 
BblBO^HOTO OTBepCTHa OKpy)KeHa OKpyrjibiM BaJIHKOM H3 TOJ1CTOH npOKyTHKy- 
jibi. CaMo npo^ojibHoe OTBepcTHe c(J)opMHpoBaHo 3a cneT BHyTpeHHefi h BHern- 
Heft cKjia^oK, o6pa30BaHHbix snHKyTHKyjiofi. K 6a3ajibHOH nnacTHHKe ctchkh 
}Kene3bi Henocpe^CTBeHHO no# KOHycoBH^HbiM CKJiepHTOM c BHemHeil CTopo- 
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Hbi no^xcwrr MbimeuHbie nyuKH, cnocoGcTByiomHe pacTaaceHHK) ycTba aceae- 
3bi Aaa o6aerueHHa Bbixo^a ceKpeTOpHbix npOAyKTOB Ha noBepxHOCTb Tena 
KJiema. OnHcaHHoe CTpoeHHe, no-BHAHMOMy, MoaceT HMeTb pa3aHUHbie Bapna- 
u,hh b pa3Hbix rpynnax boahhmx KJiemeii. 


B03M03KHME OYHKUHH flEPMAJIBHBIX 3KEJIE3 

ToHHoe (J)H3HOJiorHHecKoe Ha3HaueHHe AepMaabHbix aceae3, oco6chho yun- 
TbiBaa hx Gojibmoe MOp^oaornuecKoe pa3HOo6pa3ne, ocTaeTca Ha ceroAHam- 
HHH ACHb He BbIHCHeHHbIM. 

OcHOBHaa (J)yHKu,Ha, npHnncbiBaeMaa AepMaabHbiM aceae3aM, — oto omy- 
rHBaHHe B03M0^cHbix xhlahhkob, ruaBHbiM o6pa30M pbi6 (Kerfoot, 1982; Kirs- 
tein, Martin, 2009, 2010) 3a cueT BbmeaeHHa aAOBHToro ceKpeTa. Pbi6bi 6mct- 
po 3anoMHHaiOT HeraTHBHbiH onbiT h b AaabHeHiiieM Ha KJiemeH He pearnpyiOT 
(Kirstein, Martin, 2009, 2010). EcTecTBeHHO npeAnoaoaorrb, OAHaKO, hto 
Sojibtnoe MOp(J)OJiorHnecKoe pa3HOo6pa3ne AepMaabHbix aceae3 y KJiemeH pa3- 
hmx bhaob Aaace b npeAenax oahoto h Toro ace BOAoeMa He MoaceT o6cayacn- 
BaTb jiHuib OAny 3Ty 4)yHKu.HK). FIo3TOMy 6buiH BbiCKa3aHbi h Apyrae npeAno- 
aoacemia OTHOCHTeabHO (J)yHKu,HH AepMajibHbix acene3. 

KpoHeGepr (1878) Ha npHMepe pOAa Eylais npeAnojioacHJi, hto ceicpeT Aep- 
ManbHbix acene3 MoaceT CMauHBaTb noKpOBbi KJiemeH npn hx cayuaHHOM Bbicbi- 
xaHHH b TeneHHe AOCTaTOUHO AaHTeabHoro BpeMeHH. mo6bix boahmx op- 
raHH3MOB 3Ta npoGneMa npeACTaBaaeTca Kpaime aKTyaabHOH h OTHK>Ab He 
HCKmoneHO, hto A^pMajibHbie aceae3bi KaKHM-TO o6pa30M Mory npHHHMaTb 
ynacTHe b npouecce yBaaacHeHHa noKpOBOB npH HeGaaronpHaTHbix ycaoBHax 
cpeAbi. 

Oahoh H3 B03M0acHbix (J)yHKu;HH AepManbHbix acene3 MoaceT 6bm> TaKace 
BbiAeneHHe (J>epOMOHOB, t. e. naxyunx BemecTB, npHBaeKaiomHx noaosbix 
napTHepOB b nepHOA pa3MHoaceHHa (Smith, Hagman, 2002; Shatrov, 2008). 
npHneM Mamymwe ABHaceHHa ueTBepTOH napbi Hor, hto upe3BbiHaHHO xapaK- 
TepHO Aaa Gojibmoro uncaa bhaob boa^hbix KJiemeH, Moryr cayacHTb cpeACT- 
BOM paCnpOCTpaHeHHa aTTpaKTHBHbIX KOMnOHeHTOB 3THX BemeCTB B BOAHOH 
cpeAe. Oco6eHHOcra KonyaaijHH h nepeHOca cnepMbi y boa^hbix KJiemeH upe3- 
BbinaHHO BapbHpyiOT h cnyacaT npeAMeTOM cneuHaabHbix TpyAoeMKHx nccae- 
AOBaHHH (Witte, 1984, 1999; Proctor, 1992). 

B nocneAHee BpeMa BnepBbie noayueHbi AaHHbie o tom, hto BOA^Hbie KJie- 
lu,h, OTHOcamneca k pa3HbiM ceMehcTBaM, MoryT npOAyUHpOBaTb TOHuaHiiiHe 
hhth (silk production), cnjieTaK>mneca b orpOMHbiii pbixabiH Heo(J)opMaeHHbiH 
kom 6ejiOBaToro MaTepnaaa (UJaTpOB, CoaAaTeHKO, Heony6jiHKOBaHHbie abh- 
Hbie). lloKa3aHO, hto b OTaHune ot caMUiOB, KOTOpbie TaKace npoH3BOAaT xa- 
paKTepHbie hhth 3a cueT cneuHajibHbix aceae3 noaoBoro annapaTa, npeAHa3Ha- 
ueHHbie Aaa pa3MemeHHa h o6HapyaceHHa cnepMaTO(|)opOB (guiding threads) 
(Proctor, 1992), BbiaBJieHHbie hhth BbipaGaTbiBaiOT caMKH. 3tot npouecc npo- 
hcxoaht nocToaHHO c H3BecTHOH nepHOAHHHOCTbK) Ha npoTaaceHHH Aanreab- 
hoto nepHOAa yace nocae OTKaaAKH anu; caMKaMH, a TaKace nocae 3aBepmeHHa 
nmaHHa, TaK KaK b aa6opaTOpHH b OKcnepHMeHTe Kaem,aM nnma He npeAaara- 
aacb. IlocKoabKy HHKaKHx Apyrnx OTBepCTHH (h cooTBeTCTBeHHO aceae3) Ha 
Teae BOA^Hbix Kaemeir, 3a HCKaioaeHHeM OTBepCTHH AepMaabHbix aceae3, HeT, 
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to jiothhho npe,zjnojio)KHTb, hto AaHHbie hhth TaK)Ke MoryT BbipaGaTbiBaTbCH 
^epMaubHbiMH )Kejie3aMH rjix o6cny)KHBaHHfl cneuHajibHbix noBe^eHnecKHx 
(J)yHKu,HH. IIoHaTHo, hto 3th (J)yHKu,HH He CBJBaHbi c pa3MHoaceHHeM, a HanpaB- 
neHbi Ha pemeHHe Apyrnx 3aAan. Motkho npeAnoJio)KHTb 3 B03M0)KHbix oGbac- 
HeHHfl 3TOMy flBJieHHK). BBH^y TOTO HTO 3TOT npOIjeCC npOHCXO^HT B n03^He- 
neTHHH h oceHHHH nepHOA, KJieuiH, TaKHM o6pa30M, oGecnenHBaiOT ce6e poA 
3amHTHoro KOKOHa rjih nepe3HMOBKH, BHyTpH KOToporo TeMnepaTypa boah 
M o^ceT 6biTb Bbirne oKpyacaiomeH, hto npenflTCTByeT ee ojie^eHeHHio. BTopaa 

B03M02KHa$I (J)yHKU,Hfl-3TO (|)OpMHpOBaHHfl JIOBHeH CeTH AJIfl MeJIKHX BO^HblX 

HJieHHCTOHorHx HanoAoSne toto, KaK 3to HMeeT MecTo y npeACTaBHTejieH ce- 
MeficTB Cunaxidae h Bdellidae (Alberti, Ehmsberger, 1977; Alberti, Coons, 
1999), ho c npHMeHeHHeM Apyroro HCTOHHHKa h MexaHH3Ma, ocobeHHo ec™ 
ynecTb, hto KJiemH AJinTejibHoe BpeMfl ronoAajiH. H TpeTbe o6r>acHeHHe — oto 
aKTHBHaa h npHTOM nocTo^HHaa 3amHTa (HanoAobHe ahmoboh 3aBecbi) b 
ycnoBrax HeGnaronpH^THOH h HeoGbiHHOH BHeniHefi cpeAbi. 

Y ApyrHx Ha3eMHbix rpynn Parasitengona, KaK OTMenanocb Bbime, a TaK)Ke 
y jihhhhok boa^hmx KJiemen A^pManbHbix acejie3 HeT. Y opnGaTHA (Oribatida) 
Bbipa^ceHbi cneuHajibHbie MacjiflHbie Hcene3bi (oil glands), a TaK^ce AepMajibHbie 
^cene3bi, coBepmeHHO HecxoAHbie c AepManbHbiMH >Kejie3aMH boa^hhx KJiemeii 
h jiHtueHHbie conpOBO^cAaiomero BOJiocKa (Raspotnig 2003). Y hkcoaha BbmB- 
neHbi 2 THna ManoKJieTOHHbix AepManbHbix }*cejie3, oGcny^cHBaiomHe b ochob- 
hom, KaK npeAnono^ceHO, jiHHOHHbie npoijeccbi (Araac..., 1979). TaKHM o6pa- 
30 m, AepMaubHbie 2cejie3bi boaahbix KJiemen moacho paccMaTpHBaTb KaK CTpo- 
ryK) anoMOp(J)HK), BbipaGoTaBiiiyiocfl y hhx b cba3h c obHTamieM b boahoh 
cpeAe. 


3AKJIIOHEHHE 

BoA^Hbie KJiem;H A^MOHCTpHpyiOT BbicoKyio nnacTHHHOCTb hx aAanTauHH k 
pa3H006pa3HbIM yCJIOBHJIM 5KH3HH B BOAHOH CpeAe. Ba^CHafl pOJlb B peaJ!H3aUHH 
3THX (J)yHKUHH, OHeBHAHO, npHHaAJie^CHT AepMaJlbHBIM }Kene3aM, M0p(|)0J10rH- 
necKoe pa3HOo6pa3He KOTOpbix, KaK motkho o>KHAaTB, 6yAeT CTOJib ;*ce 6onb- 
luhm, CKOJib pa3HOo6pa3Hbi 5KH3HeHHbie 3aAann, KOTOpbie Hy^cHO pemaTb boaa- 
hhm KJiemaM. 3to npnoGpeTeHHe OKa3anocb BecbMa BbiroAHbiM jxjih otoh (J)h- 
neTHnecKOH jihhhh napa3HTeHroH, oGecnenHBaiomee ee npeACTaBHTejwM 
MOp(J)OJiorHHecKoe pa3HOo6pa3He, a TaK^ce ycneniHOCTb npH oGnraHHH b ycno- 
bhax npecHOBOAHbix GnocHCTeM. TeM He MeHee roMonorra AepMaubHbix acene3 
y pa3Hbix rpynn boa^hmx KJiemen He MoaceT GbiTb c AOCTOBepHocTbK) ycTaHOB- 
JieHa TOJlbKO JlHHIb Ha OCHOBe B3aHMHOrO paCn0J10)KeHH)I HX BbIBOAHbIX OTBep- 
cthh (glandularia). 3tot Bonpoc mojkho 6yAeT peiiiHTb TOJibKO nocne TmaTejib- 
Horo H3yneHHfl BHyTpeHHen MOp(J)OJiorHH AepManbHbix ^cene3 y bo3mojkho 
Gojibmero nncjia npeACTaBHTejieH boaahbix KJiemen. IIpH otom jihhhhohhbih 
napa3HTH3M, oGcjiyjKHBaa rjiaBeHCTByiomyio 3aAany no peajiraaijHH acH3HeH- 
Horo uHKJia napa3HTeHroH, obecnenHBaeT b tom nncjie h pa3Hoo6pa3Hbie (J)op- 
mbi h (J)yHKH,HH Bcero nocjieAyiomero nocraapBajibHoro OHToreHe3a, BKJHona^ 
(J)opMHpOBaHHe h (J)yHKUHOHHpOBaHHe AepMajibHbix }Kene3. HHTepecHO, hto 
AepMaubHbie }Kejie3bi, GyAynn H3HananbHO 3KTOAepMajibHoro npOHexoacAeHHH, 
b AaubHenmeM norpy)KaK)TCfl rjiy6oKO b nonocTb Tena, CTaHOB^Cb opraHaMH 
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BHyTpeHHeH aHaTOMHH. Teno boa^hwx KJiemen CHapy^cn 3amHineHO tojictoh 
K yTHKyJIOH B OCHOBHOM 6e3 JlpyTUX OTBepCTHH, H TOJIbKO MaJieHbKHe OTBep- 
cthh AepMaubHbix >Kejie3 cmcpbiBaiOTCfl Ha noBepxHOCTb HanoAo6He aM6pa3yp 
Ha KpenocTHOH CTeHe. 
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SUMMARY 

Functional and comparative morphology is the basis for investigation of animal king¬ 
dom, its diversity and possible evolution. Moreover, it is extremely valuable in understan¬ 
ding of functioning of the living systems in unity of their organ and tissue structures. In the 
present paper, the organization of dermal glands and their possible eco-physiological role 
in the life of adult water mites are analyzed on the basis of the available data and original 
investigations from the point of view of fundamental functional-morphological approaches 
in the study of various groups of arthropods developed by Prof. Yu.S. Balashov. 
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